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To evaluate the effectiveness of an olive oil adsorbent as an alternative adsorbent to triolein, we applied a Passive
water-sampling device (PWSD) equipped with olive oil and triolein adsorbents to the highly polluted Geumho River
basin. The olive oil adsorbent showed similar adsorption efficiencies (adsorption amount and pattern) for various
micropollutants [i.e., brominated flame retardants (BFRs) and synthetic musk compounds (SMCs)] having different
physico-chemical properties compared to the triolein adsorbent. The adsorption amount of the olive oil adsorbent for
%,,PBDEs ranged between 95 and 110%, X;HBCDs ranged between 91 and 105%, TBBPA ranged between 100 and
125%, and SMCs ranged between 110 to 125% compared to the triolein adsorbent. The adsorption patterns of each
micropollutant in the olive oil adsorbent were quite similar to those in the triolein adsorbent, whereas the adsorption
patterns in the adsorbents were somewhat different compared to those in the sediment according to the physico-
chemical properties of each micropollutant. The concentration levels of BFRs in the Geumho River basin were
mainly affected from the wastewater composition (i.e., textile, fabric, dyeing, and chemicals) of the influents of the
sewage treatment plant (STP), whereas SMCs were estimated to be affected by the capacity of the STP and the dis-
charging flow rate of the stream to the river. Therefore, we concluded that the olive oil adsorbent-containing PWSD
is a highly cost-effective adsorbent compared to triolein for performing long-term monitoring of lipophilic micro-
pollutants that have various physico-chemical properties (e.g., log K, between 4 and 10).
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Table 1. Characteristics of the sampling sites, labels, sampling period and affecting STP and information about them

Capacity

Site Label Sampling period STP* (m?/day) Source
Hwangjeong-gyo S-1 21 days - - -
A 10,000
B 40,000 Sewage
Joya-gyo S-2 20 days+21 h C 47,000 (100%)
D 680,000
E 45,000
Haeryang-gyo S-3 20 days+20h+ F 400,000 Sewage : Wastewater
20 min G 170,000 (50:50)
Jincheon stream S-4 20 dg}(l)sn:ii] h+ H 520,000 Sewage( S.O?Z(a).;tewater

*STP : Sewage treatment plant affecting the sampling sites

Nakdong River
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Canada)s T3t FFLhIEH(Wako chemicals,
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Table 3. Instrumental conditions for TBBPA/HBCDs analysis
by LC-MS/MS

Conditions

ZORBAX Eclipse XDB-C18

Column (4.6 * 150 mm, 1.8 zm)
. A: Methanol
Mobile phase .
B: 10 mM Ammonium Acetate
. Time (min) 0 5 14 145195
Gradient
Solvent B (%) 90 5 5 90 90
Flow rate 300 pL/min
Injection volume 10 pL
Column temp. 35°C

Ionization mode Negative ion electrospray
350°C (Sheath: 350°C)

8 L/min (Sheath: 12 L/min)
Capillary voltage 3,500 V

Nebulizer

Gas temp.
Gas flow

50 psi

Agilent Technologies, Santa Clara, CA, USA)°] 73}
H A ARrE T I ASAESAE A 7] (LC-MS/
MS, Agilent 1200 HPLC/6460 QQQ, USA)Z F2
stem, 7171384 278 Table 390 VERIT

SMCs FATH-E Lee 570l w2} 4-3)3191.01, AA
€ AE ITmLol AAE WFEFEZ(AHIN-d;, Musk
xylene-d,s; Dr. Ehrenstorfer GmbH)E F¢ % H]24]
(3%, wiw) Ag7Hol F3E FAEHE Hx:DCM
(1:1) 150 mLE &=t} o]8 w53 F HdA] 3
714 W53 52 (phenanthrene-d,j; AccuStandard inc.,
CT, USA)S F4sio] 7T zvieag=d7k247] [GC
(model 6890)-MSD (model 5973), Agilent Technologies]

o 4

W

Table 2. Instrumental conditions for PBDEs analysis by HRGC/HRMS

Conditions
Column DB-5SHT (15 m length x 0.25 mm L.D. x 0.10 zm film thickness)
Carrier gas He (99.9999%) at 1.0 mL/min
Injection Temp. 280°C
HRGC Injection mode Splitless, 2 uL injection
Oven Temp. program Mono- to l}epta-BDE: 100°C(5 min) — 40°C/Ipin - 200"C(§.5 min) — lO"C/min -
320°C(5 min) Octa- to deca-BDE: 100°C(I min) — 25°C/min — 320°C(5 min)
Interface Temp. 270°C
Ionization mode Electron impact ionization
Ionization voltage 30-40 eV
HRMS
Accel. voltage 10 kV
Resolution > 10,000

Detection mode Selected ion monitoring
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Table 4. Instrumental conditions for SMCs analysis by GC/MSD

DB-5MS (30 m length * 0.32 mm I.D. * 0.25 gm film thickness)

Oven Temp. program 50°C(2 min) — 10°C/min — 150°C — 2°C/min — 190°C — 25°C/min — 300°C(10 min)

Conditions

Column

Carrier gas He (99.9999%) at 1.0 mL/min
GC  Injection Temp. 280°C

Injection mode Splitless, 2 uL injection

Interface Temp. 300°C

Ionization mode Electron impact ionization
MSD Electron energy 70 eV

Ion source Temp. 230°C

Detection mode Selected ion monitoring

2 #Asislen, 717184 270S Table 40 YRt
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Fig. 2. Accumulation concentrations of BFRs in the PWSD.
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Fig. 3. Accumulation concentrations of the four SMCs in the
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Fig. 4. Relative contributions of PBDE congeners in the PWSD adsorbents (olive oil and triolein) and sediments.
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